Impact assessment of ground water utilization on the rural inhabitant's fertility in the North of Thailand by Southeast Asia Population Research Awards Program & Pisit Sukreeyapongse
SEAPRAP RESEARCH 
REPORT NO. 6'7 
IMPACT ASSESSMENT OF GROUND WATER UTILIZATION 





.l..!,.j_ • :~ l 
6lti86 
PISIT SUKREEY APONGSE 





ndertaken with the assistance of an award from the Southeast Asia 
Awards Program (SEAPRAP), Institute of Southeast Asian Studies, 
Republic of Singapore 
(an edited version) 
PERIOOlCALS 
Acknowledgement 
We wish, to thank the .Southeast Asian Population and Research 
. . 
Award Program (SEAPRAP) for providing the financial support that 
enabled us to comp~ete this research project. 
Our thanks are also due to Dr Suchart Prasfth-rathsint, 
Department ot Demograp~, School of Applied Statistics, National 
Institute of Develo~ent· Administration for his advice on the research 
design of this project, and far the data.analysis which helped to 
improve the research ~p0rt. 
Finally we wii:;h to thmik Khun Narisra Pengsuk and Pwmipa 
Kantharos, Chiang Mai University and Khun Yongyute Piengsuk for their 






Pr-fLcU l U 
311( S'C)7J -l~ 
C !0 :'l C G.IBRf>1f:~1 
[lltJ&JOTMf(Jl11: i:m 
. ,. f) .... 





I f s I 
~------------------· 
Abstract 
The study, Impact Assessment of Ground Water Utilization on 
the Rural Inhabitant's Fertility in the North of Thailand, is a case 
study of Buag Kang Village, Buag Kang Sub-district of San Kampaeng 
District, Chiang Mai .Province. All married couples at reproductive 
age were interviewed according to an interview schedule. Methods of 
stati_stical analysis included Chi Square, Analysis of Variance and 
Multiple Classification. 
Analysis of data shows that the use of ground water has led' to 
economic change which includes land utilization and increase in 
productivity among the ground water users. The changes, in turn, 
induce returned migratian to the ground water users' families as the 
need for labor increases. 
The relationship between the use of ground water and recent 
fertility was measured by children ever born 3 years ago. The result 
of Multiple Classification Analysis shows that the ground water users 
bave lower fertility than the non-users. There are also other factors 
affecting fertility such.as income earned by wife's working outside 
home, family income, wife's education, practice of family planning and 
main occupation of the family. Data also show that the ground water 
users have a stronger preference ·for a smaller family size than the 
non-users, whether preference is measured by "too few", "too many" .and 
"ideal"·number of children. 
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Thailand is a developing agricultural country with a population 
of 47.3 million in 19Bo.1 The great majority of the Thai population 
lives in the rural areas. Agriculture ia the major source of national 
income.2 Successful development of the. coup.try as a whole depends on 
the improvement of the standard o! living o!'the rural people. 
Rapid populatian growth, particularly in the: rural areas, has 
been recosnized as a barrier to national social and economic developaent. 
The Third and the Fourth National Five-Year Plans clearly announce 
population· policies and programmes. Even thougll the rate of population 
gro~h baa been co111Jiderably reduced, it is still high, about 2.1 per 
~ent ~um.' The increase in the size of population has significantly 
reduced the size of land holdings and has· resulted in an increase of 
.surplus labOI' in the rural sector. Consequently, other oacupatioDS 
need to be found. Those who stay in the villages must find ways to 
increase their earnings and to_i.Mprove productivitt of the land by 
using new technology, e.g., fertilizer, pesticide, new variety of rice 
and cash crops suitable to their localities, and labor - saving -.chines 
at certain stages of production. 
The national economic and eooial development plans have stipulated 
as policies the improvement of agricultural irrigation systems such as 
1 Institute for Population and Social Research, "Southeast Asian 
Population 354 Million" Po:pulatim and Developnent, Vol 1, No 2, 
Bangkok: Mahidol University, 1981, p 3. · 
2 United Nation, Economic and Social Commission for Asia and Pacific, 
Country Monograph Series No 3: Pop11lation of Thailand, Bangkok:"" 
United Nations, 1976, pp 102-118. "--, 
" ~."" 
' Sucbart Prasith-ratbsint an 'Tawatchai Arthornthurasook, A l'!!Bibil5Y -,,_" 
Stud of Reduc the Po tion Growth Rate of Thailand to 1. r ··'-,,. 
cent Per Annum by the Bild . f the fth ve- ear 1 A Teobnical 
Demographic Analysis, Bant~oks National Institute of Developnent 
AdmiDistrati011, .1978, p ,. 
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the construction of dams, reservoirs and irrigation canals. The 
significance of agricultural development has been recognized by the 
government and a budget has been recently allocated for 4oo small 
irrigation projects in 57 pt"ovin.ces. However, in some areas that cannot 
be reached by the irrigation systems, the people have learnt to make 
use of ground water resources for agriculture for over a decade. 
.. 3 
1.2 Significance of the Re.search Problem 
The utilization of grqund water makes it possible for the farmers 
to rotate their crops all year round instead of farming only onse a 
year. Their success has caught the attention of the Divi~ion qf 
Agricultural Economics, Ministry of Agriculture and Cooperatives and 
Division of GroUDd Water, Department of Mineral Resources, Ministry of 
Industry. Since then, they have been involved in drilling ground water 
wells for agriculture, in addition to household consumption. The 
drilling first started at Ban Na Ka, . .Huang District, Udon Tbani. Province 
and spread.to ottutr provin~ea, including Chiang Mai, Lampun, Phitsanulok, 
Phichit, Kampbaengpetch, Sµkho Thai, Saraburi1 Khon Kaan, Sonpbia, 
' 1 · Pattani and Nakhon Ratcbasima. 
The ut.ilization of ground water has made it possible for the 
farmers to f&J,'111 their land throughout the year·. Ground water 1.Jtilization 
is expected to have an imp~ct on labor emploiment, and includes changes 
in social and economic conditions, migration and fertility behavior of 
the rural families utilizing ground water. 
1. 3 Conceptual Framework for Researc 11 Planning 
The conceptual framework uaed in the study is as follows: 
Agricultural development which is based on the utilization of ground 
water resources affects changes in social and economic conditions and 
components of population. The ability to do multiple cropping all year 
round will enable the rural famU.ies to make· full use of family labor, 
including women and children. .This will raise household\~ncome, and 
consequently the standard of living, in turn, will affect\ the rate of 
migration from rural to urban areas or from rural to the Aorest land. 
As the utilization of ground water affects the use of wome1\ and children 
on the farm, it inevitably bas an impact on women •a fertili·, y. 
- !: -· 
1.4 Objectives of the 6tudy 
1 & To make a compara.t.ive stu.iiy on .fertility ~eh.civi"'• .•u•t1 
attitudes of those who use ground watelt" 'md t.hoe;.. '!!hn 
do not; 
2. To compare the fertility level of women who are ~mployod 
in agriculture all year round and those who are employad 
during the rainy season, and 
. 5. To study the impact ot multiple cropping on mig.ration 
out of agricultural areas duri:ag the past 5 years. 
It is expected that the research findings will be ueet·u.i to'i' 
assessing the use of ground water on fertility o! the rural P'>pulati011. 
l.'lata can also be uaed to formulate policies for developing agriculturG 
in the rural areas that are the source ot water supply. 
1. '.) Hypotheses 
'fhe hypotheses of this research project are: 
1. Those who utilize ground water resources earn more inca.1i~1 
and have a smaller family size than those who do not; 
2. Noman who are engaged in agricultural activities all "J0?J:' 
round are likely to have fewer children tban those who e.:r·'' 
not; and 
3. Utilization of farm labor all.year round reduces migration" 
·1o6 Scope of the Study 
'l'he present study will collect data from Mu Bau Buag Kang 0 
Kampaengsean district, Chiang Mai province with the use of' rm interv;;,Pw 
sch::H:lul~. The ever-married couples in 198 household& or about 206 
couples will. be interviewed. 
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1.7 Method of Data Colleoticm 
After a reTi•• of the literatun and develop19nt of tba 
iatervi• acbHula. a prelt.•1 " 9 '"1 field aune7 ... conducted to pretest 
the queationn•ire and to stud7 the general oharaoteristioa of the 
vil.lagee including patten of .. ttlements, lud wse, mgrioultural 
teclmolOQ, agricultural labour utilization, and other social and 
eocm-1.o cbaracterisitoe ot tbe villag••· 
Befare tbl actual field work, tbe intenie•era ••re reoruited 
and trained ao that tbe;y wwld underatu.d the -objectiYes of the reHaroh 
project Ud thoM of tbe questicmo.aire as wll as techniques of interview 
and data collection. 
1.8 Data Prooeeaing and Aaa.lJeia 
<klce the da~a were collected, the7 were field edited. Coding 
iaatructicm was developed. Data were coded and then keJ'PWlcbed. 
Multivariate anal111is teobniquea are used to analysis the 
relaticmahipa between a dependent variable and a set of independent 
Tariable•• s.,_oifioally, tba techniques used are 1aultiple 
classification anal7eie, anal.J'sia of variance and chi square test. 
Chapter II 
Selected Social, Ecmomio and Demographic Characteristics of 
the Vilhge ud Its PopulatiOIL 
The research i;roject ·is a case stud7 ot Bug Kang ri.llage 
situated on the largest and moat deYeloped plaiD ill the North knon 
as Chiang Mai Valle7. ID order to understand various factors 
related to the linkage between agriculture and fertility, tbl 
general aOJLtext ill wbich the relationship takes place is provided. 
Thia includes a description of general characteristics of the 
ChiaDg Mai Valley, aettle•nt pattern, general. social, economic ud 
demographic characteristics of the village population, l&Dd use ud 
technology of the agricultural productioQ. 
2.1 Tije Chiang Mai Valle;y 
The Nortblrn region of Thailand covers 1701 000 square 
kilometres or 9371 .500 rai (2.5 rai • 1 aere) or about one-third of 
the country's area. The region. can be divided into 2 sub-regions. 
The upper sub-region covers 90,9}3 sq.km., or about 51.85 percent 
of the region's area. Chiang Mai province is the economic center of 
this sub-region. The lower sub-region covers 84,900 sq.km~ or about 
48.15 per cent of the region's area and Phitsamialok is its economic 
center. (1) 
The Northern region is mostly hilly and mountainous. The 
inter-mountain plain area used for agriculture and human settlement 
consists of 21 per cent of the area. (2) The major crops are rice, 
l Nation.al Economic and Social Developnent Board, Devaloeent 
Guidelines for the Northern. Region and Provinces during the 
Fourth National Econ c and Social DeTelo nt Plan l 2-1 1 




tobacco, yellow bel!D& 1 ground beans and so on. Some of ita 
population cultivate crops on the hillside. .Due to high population 
density and population increase, people expanded their agricultural 
land by encroaching onto tba f oreat using slash-and-bum farming. 
The general geographical cbaracteriatics of the region have 
made it the solirce of water supply for the country. The major rivers 
in the country, namely, Ping, limg, Yom, Nan, originate in the region 
and merge to become the Obao Praya River which brings water to farm 
lands in the Central region. 
The village under study is in the upper sub-region of the North 
which baa a major plain known· as the Chiang Mai Valley. The Valley 
covers 1,500 sq.km· or 931,500· rai. Its area s1irrounds Chiang Mai City 
and Lamphun Province, about 110 kilometres long from North to South 
along the Ping River's stre~ and 30 kilometres wide.Cl) As the Ping 
River flows through the Valle7, the land is very fertile and suitable . 
for farming. · 
The. climate of Chiang Mai Valley is similar to that of high land 
which is far from the sea. Temperature varies significantly by season • 
. There are 3 seasons in a year, ·1.e., rainy season, •inter_ and summer. 
The rainy season begins in mid-Mily and ends iD September· r October. 
~yearly average rainfall is 1:200 m.m.<2> The winter se son begins in 
October and ends in February and is affected by t}Je monsoon Ninda from 
Mainland China. The summer begins iD Februll1"1 and ends in Mi.1-May, 
affected by South-Westerly winds. . ~ 
""'""' . \~ 
1 . Rapeepun Sektheera and Al.an R. Thodey, Optimal Multiple CroPRing "" .... ~ '--
~stems for the Chia91 Mai Valley, (Chiang Mai: Faculty of ~ 
riculture, Chiang Mai University, 1974), p. 1. "-~ 
2 Faculty ot lbvironment and Resource Studies, Reeort on the 
Prelimin lnviromaent·a1 Surve ot the Northern Re cm (Bangkok: 
Mahidol University 197 p. 2. 
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-The distribution of rainfall in the region to some extent has 
an impact on tbs type of agricultural technology adopted by the farmers 
in the region. In an area where irrigation does not exist, people 
depend on either rainfall ar ground water. Even in the same area, 
only certain parts receive water from the irrigation pl"Oject. Buag 
Xang Village, in tm middle of the San Kampaeng District (which bas an 
irrigation system) does not receive 8D.7 water from the irrigation 
&J&tem. The villagers depend m_rain and ground water. 
Soil in Bwlg Kang village is of the Haag Dong Soil .Series; tbe 
top soil i_a characterized b7 loam to cla.J loam_ and the subsoil l>y clay 
loam to eandy clay loam. It has a moderate ~ount of ·organic matter 
and alkaline content of 6.o - 1.0. The soil structure is predominanti, 
fine to medium, aubregular rocky to a depth of 1 meter or more. 
Consistency is bard when dry, and firm, slightly sticky and slightly 
plaatic when wet. Scattered iron~aneae concentratiolis may occur 
in the deeper soil. Soil drainage is relatively poor. (l) 
2.2 General Cbaracteriatics of the Chiang Mai Valley Population 
In 1960, the populatian of the Northern region was 5, 723,000. 
It increased by 748,863 persona in 1970. Tbl annual growth rate #as 
2.? per cent. Chiug Mai Province itself in 19?5 bad a population of 
1,096,199 a8 compared to 1,023,223 in 1911. The annual growth rate is 
1.4 per cent, a relatively lOlf ·growth rate,<2> indicating a fertility 
reduction in the put. As for Bug Kang, in 1971 the total number of 
households wu 160 and 1980 it increased to 198 households with the 
popalation of 912.<3> 
1 
2 
F.J. Deut and Manu Ollakupt, Soil Series Surve1 ot the MDS Chiang 
Mai Study Area, "Report SSB-~~66, (Bangkalu Soil SW!ve7 Division, 
lend O.velop19nt Department, l9 ). · 
Tbe National Social ad Eocnomic Develoimeat Board, O.velo~nt 
<Nidelin•• tar the latiCJ!!!l Region and Provinces dur~ theourth 
National Economic and Social D9veloJ1Hnt Plan l9'Z2-l~ 1 (Bangkalu 
National Eoananic and Social Developaent Board, l97b P• 23. 
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2.3 Characteristics of the Settlement 
1. Village Location 
Buag Kang is 15 kilometres away from Chiang Mai City and about 
,3 kilometres from San Kampa.eng District. An asphalt surfaced road runs 
about 2 kilometres from the District to tbs village. The remaining 
distance of 1 kilometre of road is covered by a laterite road. The 
villagers use tricycles and minibuses regularly schedulel as means 
of transport between the village and the town. 
2. Settlement Pattern and Infra-structure 
As for the settlement pattern of the village, most of the 
houses are located in a block along both sides ot the road, which runs 
through the middle of the village. Only a few houses are on the 
rice field. 
The village road consists of laterite soil, with inlets into 
houses. Most of the houses are surrounded by rice fields. Moat houses 
are cm.a-floored and raised above the ground, as commonly found in other. 
rural areas. The ground under the house is used for multi:..purposes, 
such as a recreational area or for economic activities such as cloth-
weaving, wood-carving and keeping farm equipment. The construction 
materials vary according to the economic status of the owners. Host 
of the houses are roofed with coi--rugated zinc or tiles. The actual 
houses are made of wood, mostly teak, which is easily found in the 
North. Houses of the poor are roofed with thatch and the walls are 
ma.de of woven bamboo. Those who are relatively well-off prefer modern 
houses, halt brick and half wood. Tbs first floor is made of bricks and 
the second floor of w90d, and the roofs are made of corrugated tiles. 
Fa.ch house is fenced by bamboo. 
Buag Kang bas bad electricity since 1973. As a development input, 
it bas caused social and economic change in the village. The obvious 
change is that it has provided the female poplllation with opportunities 
to be engaged in :incane-earniDg activities such as cloth-weaving and 
ready-made cloth making. Women can work longer hours. (l) Several houses 
1 Suchart Prasith-rathsint, Tawatchai Arthornthurasook1 Piait Sukreeyapongse, A Micro Socio Bconomic Analris of Tbai Fertility 
~havior: A Rural Famil~ Perspective, the Findings. (Bangkok: 




have been converted into places for making ready-made clothes; some employ 
10 to 20 people. Furthermore, with electricity, the villagers have the 
opportunitj to listen to the news and watch television programs. i'hey 
also use electricity for pumping water to irrigate their rice fields 
and tor household consumption. 
Most of tba villagers in Buag Kang village obtain water from 
their om dug wells. Thay do not store rain water for consumption. 
There are about 126 wells in the villages, 105 of which are ordinary 
dug wells. The rest are drilled and pumped by electricity. 
In terms of infra-structure, the village baa a primary school, 
a community newspaper reading place, and two temples-for their religious 
ceremonies. - It has DI> health service center. Consequently the villagers 
bave to go to the nearby villages, but usually they prefer goi.Dg to 
receive their medic&.l and health services in Chiang Mai City as it is 
relatively convenient to get- to and is not too_far away. 
2.4 Social, Economic and Demographic Characteristics of the 
Village Population 
The structure, size and composition of a family are one of 
tba factors related to labor utilization and reproductive behavior. 
A family with a relatively large proportion of economically active 
age members is in a better position to raise its standard of living 
than the one with a smaller proportion of economically acti~e age members. 
The extent to which a family can exploit economic opportunities also 
- bas some bearing on the family members' decision on family size. 
1. Type and Size of Families 
In Buag Kang village, among 198 families, only 8 of them are 
extended families. Each of them has two couples. The average number 
of members of a family is 4.43. Those who used ground water generally 
had more members than those who did not (Table 1). 
- 11 -
Selected Characteristics of the Village Population . 
2. Age 
With respect to the age of the household beads, it is about 
42 years. There is no signitiaant difference between users and non-
users of ground water. 
As for women, ·the average current age is 4o.5 years, which is 
2 years lees than that of the household heads. There is also no· 
significant difference between the non-users and the users, although 
the average age of the non-users is higher than that of the users of 
ground water, 4o.8 years as compared to 39.5 years. 
3. Education 
On the average, the household heads completed compulsory 
education of 4 years. Tbs non-users ave~aged 4.2 years as compared to 
3.8.years of schooling for the non-users. The difference is not significant. 
Table 2 shows the distribution of household heads by level of education. 
- l2 -
Table 1: Selected Characteristics of the Village Population 
Use of Ground Water Stat. Selected Characteristics Sig. 
Non.;. User ·User ·Total Difference 
Average Number of Family i 4.2885 4.8600 4.4272 
Member SD l.894o 1.4144 l.8o30 p .t: .05 N 156 50 206 
Head's Current Age x 41.8085 41.6453 41.7672 
SD 14.1052 14.0599 14.0565 . p) .05 
N 141 48 189 
Female Current Age i 4o.8o92 39.54oo 4o.49.50 
SD l4.84o8 13.4289 14.4818 p > .05 
N 152 .50 202 
Male F.ducation x 4.22?9 3.8261 4.1264 
SD 2.2043 o.6o'75 1.9356 p )' .05 
N 136 46 182 
Female Education i 3.7692 3.84?8 3.7884 
SD 1.4617 o.6656 1.3118 p /'-05 
N 143 46. 189 
Average Number of Live x 2.8462 3.24oo 2.9.417 
Births SD 2.4314 2.5520 2.4607 p 7.05 N 156 50 206 
Average Number of - 2.6645 2~66oo 2.6634 x 
Li.ring Children SD 2.2942 1.9442 2.2094 p )' .05 N 155 50 205 
Average Number of i 0.987 1.04 1.00 
Members Under 15 years Im ' 1.03 · o.88 .998 p "> .05 ·'N 1.56 .50 206 
Average Number ot - 3.46 x 2.92 3.05 
Members ls-6o 19ara SD 1.47 1.30 1.45 p <·05 N 156 50 206 - o.48 o.41 Average Number of x 0.39 
Members 60 years SD 0.69 0.71 0.69 p /' .05 
ud OTer R 1.56 50 206 - 0.78 .o.82 Number ot Reproduction x 0.79 
Age Women who SD o.49 o.48 o.48 p )·05 
were Married N 156. 50 206 
Marital Status of 
Reproductive Age Women 100 100 100 
Currentl7 married 87.8 96.0 89.8 p >·05 
Currentl7 not married 12.2 4.o 10.2 
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Table 2a Percentage Distribution of the Household Heade 
b7 Level of Blluoa tion 
Level of EduoatiOIL Use of Ground Water 
NOD.-User User Total 
No schooling 10.8 6.l 9.6 
l-3 8.8 14.3 10.2 
4 75.0 19.6 ?6.1 
Above 4 5.4 4.1 
Total 100 100 100 
Number 148 49 19? 
x2 = 4.63719 p > .05 
Even though the percentage of-wcnen who completed compulsor7 
education is higher than that ot tbl household beads, fewer ot them 
. went beyond the primar7 educatima. Consequently tbe average number of 
7ears of schooling tor women is leas than tbat ot men. Table 3 shows 
the distribution of women by the level of ciducation. 
Table Js Percentage Distribution of Wives of the 
Household Heade by Level of Bducatian 
Use of Ground Water 
Level of Education 
Non,,.Uaer User fOtal 
No Bducation 12.9 a.o 11_.7 
1-3 1.1 10.0 ?.8 
4 18.? 82.o ?9·5 
Above 4 1.3 ~ 1.0 
Total 100 100 100 
Number 1.55 50 205 
x2 = 1.88121 p "? .05 
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4. Number of Live Births 
Insofar a8 fertility is concerned, an average number of live 
births of a Buag Kang family is 2.9, which is relatively low. Those 
who used ground water had 3.2 live births as compared to 2.8 live 
births for non-users of ground water. 
5. Number of Living Children 
However, the ground-water users bad about the same number of 
living children than the non-users, an average of 2.66 children, 
probably due to better health of the users' families. 
6. Number of Persons by Age-Group 
As for the number or persons under 15 years of age, each 
family on the average bas 1 person. '1'be average number of non-economicall7 
active people of the ground water users' families is slightly greater 
than that of the non-users'. The user-group also bas a larger number of 
economically active persons than that of the latter, 3.46 as compared to 
2.9 persons. Tbs difference is statistically significant. 
As far the number of persons over 60 years of age, the user 
group also has as a slightly higher average than tba non-user group but 
the difference is not statistically significant. 
?. Number of Reproductive Women 
On the average, a family in Buag Kang village bas about 1.3 women 
of reproductive age. The ground water users' families have a larger 
number of women of reproductive age than the non-users•. 
Among the reproductive age women, the majority of them, on 
the average 89.8 per cent, are currently married. Tbs ground water 
user group has a greater percentage of women currently married. 
8. Primary and Secondary Occupations 
'lbe majority of BLtag Kang population is engaged in agriculture 
as their primary occupation. About one-fourth are engaged in non-
agricultural occupations. Those who do not use ground water are more 
-. 15 -
diversified in their occupations tb.an those who do (Table 4). The 
non-users of ground water are found laboring and in civil service in 
a greater percentage than the users. 
As for secondary occupations, the non-user group is also found 
to have m~e secondary occupations than the users, probably due to the 
fact that the latter can engage themselves throughout the year in 
agriculture. 
Ta.ble 4: Primary and Secondary Occupations of Buag Kang 
Population by Ground - 'later Use 
Occupation Primary Secondary 
Non-User User !otal Non-User ifser 
Farming 73.5 82.0 ?5.6 
Sewing 2.6 4.o 2.9 13.5 16.o 
Wood-carving 1.9 1.5 6.5 4.o 
Construction 2.6 6.o 3.4 16.1 8.o 
Landlord 2.6 2.0 2.4 
Hair-out 2.0 0.5 
Trade 3.9 2.0 3.4 7.1 8.o 
Hired labor 7.1 5.4 7.1 8.o 
Civil Service 5.8 2.0 4.9 
Cloth-Weaving 9.7 6.o 
None - 4o.o 50.0 
Total 100 100 100 100 100 
Number 155 t 50 205 1.5.5 50 












Among the farmers, the average size farm is 8.3 rai (2.5 rai = 1 acre). 
The size of the farm of ground-water users is significantly larger than 
that of the non-users, 10.8 rai as compared to 7.6 rai. Tbs total annual 
rice productivity of the farmer is also higher than that of the latter, 
499.2 tangs as compared to 367.1 tangs (~'able 5). 
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10. Annual Income 
One the average a family in Buag Kang earned baht 22,538 a 
year (23 baht = US S l.OO). A family that used ground water made 
baht 26,480 a year as compared to 'baht 21,275 a year made by a non-
user family. 
Before marriage, women earned an income of baht 277 a month. 
Those who were married to the users of ground water earned less than 
those among the non-users. The former also currently earned lees than 
the latter. Tbs users of ground water reported loss of income due to 
childbearing higher than did the non-users. All the differences are• 
however, not statistically significant. 
As for the income earned by children, the users of ground water 
reported they received earnings from children of about baht 5.264 a 
year as compared to baht 2,764 a year received b7 the non-users from 
their childr~n, while even the latter had more income-earning children. 
Fertility-Related Factors 
11. Age at Marriage 
The average age at marriage.of the women in the study is 20.88 
years. Women in the group of ground water users were married at a 
later age than those in the non-user group, 21.2 as compared to 20.8 
,.ears of age. 
12. Duration of Marriage 
The diff erenoe in age at marriage reflects the difference in 
duration of marriage. The average duration is 19 years; that or the 
user group is 19 •. 1 years and the non-user group is 18.9 years. 
l}. Open-birth Interval 
The average open-birth interval is 10.5 years, that of the user 
group is slightly shorter than that of the non-user group 10.18, as 
compared to l0.64 years. 
14. Overall Average Birth Interval 
The overall average birth interval is 26.5 months, The user 
group bas a slightly shorter interval.than the non-user group, 25.4 
as compared to 26.8 months. 
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Table 5: Selected Economic Characteristics of Buag Kang 
Families by Growid-Water Use 
Characteristics Use of Ground Water Stat. 
Non-User User Total Sig. 
Size of Farm Land (rai) x 7.56 1.0.77 8.32 
SD 9,.28 8.93 9.28 . p < .05 
N 151 47 198 
Rice Yield ('l'ang) i 367.10 499.16 398.82 
SD 750.96 378.60 681.85 p <.05 
N 155 49 204 
Annual Income (Babt). i 21,275.82 26,479.59 22,538.12 
. SD 14,140.94 13,356.55 14,100.34 p <·05 
N 15-' 49 202 - 283.89 258.80 27?.42 Monthly Income Earned x 
Before Marriage (Baht) SD 729.58 246.60 64o.28 p > .05 
N 144 .50 194 
Monthly Income Earned i 4,S.93 364.20 420.15 
at Present (Baht) SD 972.87 489.62 876.27 p >·05 
N 149 50 199 
Montbl.7 Income Lose x 165.10 1?5.66 16?.71 
Due to Child Bearing SD 236.06 219.29 23i.51 . p > .05 
(Baht) N 151 50 201 
Annual Income ReceiTed i 2~764.90 5,264.oo 3,386.57 
From Children SD 6,4o3.12 10,108.21 7,546.92 p < .05 
N 151 ·.50 201 
Nuber of Children i o.44 o.66 0 • .50 
Making Income SD o.86 0.74 o.84 p ,..05 
N . 156 50 206 
15. Abortion Experience 
When aaked about abortion experience, induced or spontaneous, 
90 per cent of the respondents reported no experience. Tbcee who used 
ground water for cultivaticm reported a higher frequency of abortion 
than the non-users, 14 percent as compared to 9 percent. 
16. Current Pregnancy 
Currently 3.4 per cent of the female respondents are pregnant. 
The percentage of currently pregnant women in the non-user group is 
greater than. that ot the user-group, 3.8 per cent as oompared to 2 per cent. 
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Table 6: Fertility-Related Factors by Ground-Water Use 
Use of Ground Water Stat. Factors Sig. 
Non.:. user User lfOtal Difference 
Fe111&le Age at First i 20.8052 21.1200 20.8824 
Marriage SD 3.1748 2.7968 3.o827 p )' .05 
N 154 50 204 
°f:n-birth Interval x 10.6397 10.1837· 10.5189 
year) · SD 8.9960 7.1899 8.538.3 p / .05 
N 136 49 185 
Overall Average Birth x 26.8444 25.4082 26.4620 
Interval (month) SD 17.5962 13.2097 16.5195 p '7 .05 
N 135 49 184 
Duration of Marriage x 19.0789 18.880 19.0297 
SD 13.9125 12.5302 12.5533 p > ,05 
N 152 50 202 
Experience in Abortion 
Never 91.0 86.o 89.8 
Ever 9.0 14.o ·10.2 
Total 100 lOO 100 p > .05 
Number 155 50 205 
Current Pregnancy 
Not Pregnant 96.2 98.0 96.6 
Pregnant 3.8 2.0 3.4 
Total 100 100 100 p ,. .05 
Number 156 50 206 
- 19 -
17. .Fertility Measures 
With respect to the number of children the7 ccmaidered "too few", 
"too man7", "ideal" and "general4' appropriate" the user group gave a 
smaller number of them all, ca1pared to the nan-user. 1'his indicates 
the preference for a sa:aaller family size ot the user group (Table 7). 
Table ?: Fertility Measures b7 Ground-Water Use 
Fertilit7 Measures Use of Ground Water 
Non-User User Total 
Number of Children i 1.1503 l.04oo . 1.232 
Considered ''too few" SD 0.6153 0.2828 0.5537 
N 153 50 203 
Number of Children x 6.2418 5.6600 6.0985 
Considered SD 2.1027 2.1910 2.134-2 
"too many" N 153 50 203 
Ideal Number of Children i 2.1634 2.1000 2.14-78 
SD 0.7562 0.7626 0.7564 
N 153 50 203 
Generally Appropriate i 0.3399 0.24-49 0.,168 
Number of Children SD o.64o3 o.4800 0.6056 
N 153 49 202 
Desire for Additional x 2.4935 2.28oo 2.4412 
Children SD 0.8185 0.7835 0.8134 
N 154 50 204 
Appropriate First x 1.3613 1.2800 1.3415 
Birth Interval . SD 1.3284 1.3856 1.3396 






p ') .05 
They are also less frequent in their desire for additional children 
compared to the non-users. However, the former preferred to have the 
first birth at a shorter interval than the latter. 
18. Decision on Having Children 
Regarding the decision on having children, about two-fifths 
ot the couples reported they jointly made the decision, another two-
fittbs said they did not make any decision or any plan, but let the 
nature take its own course. Among those who made the decision, wives 
played a major role in the decision in a greater percentage than their 
husbands (Ta.ble.8). 
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Those who used ground water jointly made a decision on 
having children in a larger percentage than those who did not, 46 
per cent as compared to 38 per cent. The percentage of those who made 
p1am to have children is also found to be greater among the users than 
·the non-users. 
19. Problem with the Current Number of Children 
When asked whether they had any problem with the current number 
of children, the majority of them, 56 per cent, said they bad no 
problem. However, as many as 35.6 per cent said they bad economic 
problems. The rest said they bad health and emotional problems and 
problems in taking care of their children. 
Table 8: Who Made Decision on Having Children? 
Who Made Decision Use of Ground Water 
Ran-User User Total 
No Decision 38.7 }6.o 38.0 
Husbands 8.4 4.o 7.3 
Wives 14.8 ·14.6 14.6 
Jointly made 38.0 46.o 4o.o 
Total 100 100 100 
Number 155 50 205 
Data also show that the percentage of those who used ground 
water and had problems with the current number of children is leas than 
that of those who did not use ground water (Table 9). The farmer also 
bad economic problems less than the latter. 
20. Benefits of Having Children 
With respect to the benefits of havi.Dg children, the majority 
of the couples said they gained benefits from having children as their 
children helped them in household and occupational work. The percentage 
of those who used ground water and gained benefits from having children 
is greater than that of tbs non-users (Table 10). 
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Table 9: Whether the Current Number of Children Causes 
Any Problems? 
Use of Ground Water 
. Any Problem 
Non-User User Total 
No Problem 58.5 51.0 56.5 
.Economic Problems 35.6 34.7 35.3 
Other Problems 5.9 14.3 8.2 
Total 100 100 100 
Number 135 49 184 
Table 10: Benefits of Having Children 
Use of Ground Water 
Benefit Non-User User Total 
No benefit 46.1 34.o 43.1 
Household work 24.o 26.0 24.5 
Occupational Work 3.2 2.5 
Both household and 
Occupational work 26.l 40.o 29.9 
Total 100 100 100 
Number 154 50 204 
21. Average Number of Live Births by Age 
Data show that the average number of live births increased 
with age, i.e., those who were younger had fewer children than those who 
were &'.lder (Table 11). In general the users of ground water bad fewer 
children than the non-users. 
22. Recent Fertility 
Regarding recent fertility as measured by the number of children 
under 3 years of age, data show that the non-users bad higher fertility 
than the users during the past 3 years (Table 12). 
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Table 11: Average Number of Live Births by Age Group 
Age - Group Use of Ground Water 
Non-User User Total 
19 and under x 0.75 o.o 0.60 
SD 1.5 o.o l.34 
20 - 29 x 0.74 l.14 0.85 
SD 0.57 0.11 0.65 
30 - 39 x 2.31 2.30 2.31 
SD 1.75 0.67 1.56 
40 - 49 - 3.82 3.80 x 3.70 
SD 2.33 1.06 2.09 
Table 121 Average Number of Children Under 3 Years of 
Age bj' Age-group 
Age-Group Uae of Ground Water 
Non-User User Total 
-19 and under x 
SD - o.4? 20 - 29 x 0.57 0.50 
SD 0.56 0.51 0.55 - 0.178 30 - 39 x 0.23 o.oo 
SD o.49 o.oo o.44 
40 - 49 i 0.12 o.oo 0.09 
SD o.48 o.oo o.42 
23. Knowledge and Practice of Family Planning 
'lba finding on recent fertility is also co~siatent with the 
distribution of respondents by knowledge, attitude and practice of 
fami~ planning. '!able 13 sbowa that the percentage of ground water 
users who know and practice tamil7 planning is greater than that of 
the non-uaera. Tba major reasons for practicing family planning are 
that the7 haYe the number of children wanted, and tbl7 face economic 
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problems. Those who did not practise famil1 planning reasoned that 
the:r bad not bad an7 children, or the sex of children they preferred. 
Some said they were afraid of tbe side effects of birth control. 
However, a great percentage of them did not specit7 the reason for 
not practising famil7 planning. 
24. Migration 
Data also show that there are both in and out-migrations in 
the village under study, but the village was losing its populatian 
in the process. The households that did not uae ground water during 
the dr, season lost their numbers in a greater percentage than those 
tbat used ground water (Table 14). 
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Table 13: Knowledge and Practice of Family Planning 
Use of Ground Water 
KAP 
Non-User User Total 
Knowledge 100 100 100 
Dcm't Know 19.4 8.0 16.6 
Know Bo.6 92.0 83.4 
Not Practice 56.8 ~ 54.6 
Having no child, sex 
preference unfulfilled, 9.0 6.0 8.3 
Poor health, few of' 
side-effect 5.2 4.o 4.9 
Want more children 2.6 2.0 2.4 
Unspecified 4o.o 36.0 39.0 
Practice 43.2 52.0 45.4 
Enough.number 25.2 28.0 25.9 
Economic Problems 15.5 12·.o 14.6 
other reasons 2.5 12.0 4.9 
Total 100 100 100 
Table 14: Migration b1 Use of' Ground Water 
Use of Ground Water Stat. Migration Sig. 
Ron-User User Total Difference 
In-Migration Rate 1.05 12.0 8.25 p > .05 
Out-Migration Rate 15.38 16.o 15.53 p > .05 
- 25 -
Chapter III 
Impact of Ground ·water Utilization on Fertility 
In the previous chapters, general characteristics or the two 
populations, the ground water users and non-users, have been analyzed. 
The present chapter deals with the analysis of fertility change due to 
the utilization of ground water. The techniques of analysis used are 
analysis of variance and multiple classification analysis. 
3.1 Dependent Variable 
The dependent variable chosen for analysis of the impact of 
ground water. use on fertility is the number of children ever born 
three years ag~ instead of the total number of living children or 
children ever born. The last two variables are cumulative fertility 
experience a couple bad before they used ground water. The villagers 
have, on the average, used ground water for l+ years. The impact of 
its use should be. what happens after. Thus recent fertility as 
measured by the number of children ever born three years ago is an 
appropriate dependent variable. 
3.2 Independent Variables 
The independent variables included in the analysis are: 
l. Use of ground water 
2. Abortion experience 
I Wife a education 3. 
l+. Family's main occupation 
3.3 Covariates 
The variables used as controlling variables are: 
1. Wife's income 
2. Family's income 
3· .Engagement in secondary occupation 
l+. Average birth interval 
5. Family planning practice 
•I 
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J.4 Significance of the Independent Variables and Covariates 
The use of ground water will affect the use of female labor 
which, in turn, will affect tertilit7, Pregnancy wastage and spontaneous 
abortions will also aftect women's desire tor children. Education 
of the wife of the household head is likely to increase knowledge and 
acceptance of famiiy planning and family size. Household heads who 
are engaged in different occupations are likely to have different levels 
of fertility. 
As for the significance to fertility of the controlling variables 
or covariates which include wife's income, family's income, and engagement 
in secondary occupation, average birth interval and family planning 
practice, it is expected that wife's income will have a negative impact 
on fertility as she has to spend her time to earn income and less time 
to raise children. Similarly, family's income will also be negatively 
related to fertility as household members will have to spend more time 
on income generating activities. Engagement in secondary occupation 
also increases the value of time and consequently conflicts with time-
consuming childbearing. Birth interval .and family.planning will 
negatively affect fertility. These variables need to be controlled if 
one wants to study the impact of ground water use on fertility. 
3.5 Multiple Classification knalysia of Recent .Fertility 
The result of multiple classification analysis shows that the 
families of ground water users .generally have lower fertility than those 
of tpe non-users even when other independent variables and covariates 
are controlled (Table 15). 
Data also show that women who experienced pregnancy waste had 
lower fertility than those who never did, but the difference is not 
statistically significant (Table 16). 
It is interesting to note that families whose main occupation 
is agricultural have lower recent fertility than those whose main 
occupation is not agricultural. This is probably due to the fact that 
the former had higher fertility when they initially started the families 
than the lat.tar. Thus, once tbe former had almost achieved the number 
., 
l 
Table 15: Multiple 
Variable and Category 
(Grand Mean = 0.22) 












Ov.er 3 Years 
Multiple R Squared 
Multiple R 
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Classification Analysis of Recent Fertility 
tfn!idjusted Adjusted for Adjusted for 
Independents Independents and Covariates 
N Dev'n Eta Dev'n Beta Dev'n Beta 
0.08 0.06 0.06 
130 0.02 0.02 0.02 
48 -0.06 -0.05 -0.05 
0.06 0.05 0.07 
158 0.01 0.01 0.01 
20 -0.07 -0.06 -0.09 
' 0.14 0.16 0.18 
138 -o .. o4 -0.04 -0.04 
4o 0.13 0.14 0.15 
0.20 0.20 0.10 
20 -0.17 -0.20 -0.10 
13 -0.22 ..;.0.19 -0.09 




Table 16: Analysis of Variance of Recent Fertility 
Source of Variation Sum of DF Mean F Sig. of Squares Square F 
Main Etf ect 2.733 5 0.547 2.770 0.020 
Use of Ground Wa~er 0.156 l 0.156 0.790 0.376 
Pregnancy Wastage o.o88 1 0.088 o.447 0.505 
Family Main Occupation 0.934 l 0.934 4.733 0.031 
Wife's F.ducation 1.565 2 0.782 3.964 0.021 
Covariates ,.662 5 0.732 3.711 0.003 
Wife's Income 0.176 1 0.176 0.894 0.346 
Family Income 0.109 l 0.109 0.554 o.458 
Engagement in Secondary 
Occupation 0.254 l 0.254 1.286 0.259 
Average Birth Interval o.ooo 1 o.ooo 0.001 0.916 
Family Planning Practice 2.759 1 2.759 13.980 . o.ooo 
2-Way Interactions 1.431 9 0.159 o.8o6 0.612 
Explained 7.826 19 o.412 2.087 0.007 
Residual 31.184 l58 0.197 
Total 39.011 17? 0.220 
Covariate Raw Regression Coefficient 
Wife's Income -o.ooo Average Birth Interval o.ooo 
Family Income -o.ooo Family Planning Practice 0.272 
Engagement in Secondary Occupation o.o81 
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of children they desired, they subsequently bad lower fertility than 
the latter. The difference between tbs two occupational groups is 
statistically significant. 
As far as wife's education is concerned, in a rural village the 
great majority of people receive only primary education and those who 
are better off are likely to receive more education than those who are 
economically worse off. Data show that wanen who received more education 
had more fertility. This is not expected but can be explained by the 
tact that the better educated are also better off economically and are 
likely to have higher fertility. The difference in recent fertility 
between the two gr9\lps is statistically significant. 
Insofar as th! relationships of covariates and fertility are 
concerned, wife's income, family's income and average birth interval 
are negatively related to fertility but none of them is significantly 
related to fertility. However, ·practice of birth control is significantly 
related to recent fertility. Those who practise family planning have lower 
recent fertility than those who do not. 
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Chapter IV 
Conclusion and Recomendation 
The use of ground water resources i.s a technologica1 change 
in agricultural production, which increases the use of famil.J labor. 
Data show that those who use ground water, despite their use of child 
labor, preferred a. smaller family oize than the non-users. Despite 
their higher cumulative fertility they _stated.they had fewer problems 
with their children. 
The use of ground water not only increases more utilization 
of family members but also generates more family income and reduces 
fertility after it has been adopted. The ground water have a smaller 
number of children born three years ago. However as there are other 
factors affecting recent fertility, the difference in fertility between 
the ground water users and non users is not statistically significant~ 
Some of these factors are female labor force partici:Pation and family 
planning practice. 
In addition to its impact on fertility, the use of ground water 
is also associated with migration. It induces returned migration of 
the household members of the ground water users. At tbe same time, 
because of better financial conditions, the household· members of the 
ground water users are in a better position _to migrate out of their 
families to look for better economic opportunities elsewhere but they 
are lees pressed to out-migrate than those who are non-users of ground 
water. The ground water users also need more labor to work on the farm. 
Consequently they hire more labor than the non-users. 
The findings indicate the use of ground water is an attempt to 
relieve the pressure of population on land and to raise the standard of 
living of the people. In a sense, the use.of ground water, fertility 
reduction and migration are part of multiphasic responses to demographic 
and economic change of the rurai population. As such the following 
recommendations are proposed: 
l. The use of ground water should be encouraged. Presently it 
is powered by gasoline. The recent oil crisis has led farmers to stop 
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multiple cropping· and migrate-to other areas. In some places it is 
difficult ~o acquire fuel. Thus, the introduction of electricity to 
the rural areas will help in reducing the cost of using ground water 
as it is cheaper than gasoline. 
2. From the field survey it has been found that people lack 
knowledge of geology. Several of tbam invest money on drilling in 
vain. Tb.us it is recommended the government should bear the cost of 
a geological survey of ground water resources. 
3. The governlilent should promote the use of ground water, 
whenever it is feasible, by providing credits to the farmers so that 
they feel proud of being owners, rather than the government providing 
it for free. Farmers should also be encouraged to share the 
responsibility of taking care of the ground water wells. 
4. In addition to promotion of ground water use, the government 
should pay attention to marketing, pricing and information related to 
the type of crops to be grown. 
5. The government should also make a feasibility study and 
devise an appropriate mechanism to coordinate the use of ground water 
to avoid possible undesirable consequences resulting from the widespread 
use ot ground water. 
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THE SOUTHliAST ASIA POPULATION R'IS~&ARCH AWARDS PROGRAM 
(Pllaeed~out date: 31 May 1982) 
PROGRAM OPJJOTIVES 
, • To etrengthen the re§~arch capabilities of yo1,HiQ 
Southeast As!~rr sQ"i;;!~J s~U~ntlsts, and to provide 
them with technlcai support ~!'Id guld~nc~ If 
required. 
* To increase the quantity and qyalltY of social 
science research on population problerns in South-
east Asia. 
* To facilitate the flow c>f lnfonnation about popu-
lation research developed lri the program as 
well as Its implications for policy and planning 
among researchers in the region, and between re-
searchers, government planners and policy makers. 
ILLUSTRATIVE RESEARCH AREAS 
The range of the research areas include a wlcje 
variety of research problems relating to population, 
but excludes reproductive biology. The following are 
some example$ of research areas that could fall 
within the general focus of the Program: 
* Factors contributing to or related to fertility re-
gulation and family planning programs: familial, 
psychological, social, political and economic 
effects of family planning and contraception. 
* Anteceder'it$, processes, and consequences (demo-
graphic, cultural, social, psychological, political, 
economic) of population structure, distribution, 
growth and change. 
* Family structure, sexual behaviour and the rela-
tionship between child~bearlng patterns and child 
development. 
* Inter-relations between p!))l)Y!atlon vari@bles 13nd 
the process of sOQibl an&! ec9nomlc development 
(hoy~!m11. educ~tlon, health, quality of the environ-
rn§11t. @tQJ, 
~ Po~i:!J~.tJ9rr . P~l!$i~ ,lgR!,,q~.~g~. the 111teractlon. of 
pop_Ul§tt:gJ! v.ru:_ia!&'~9~·~~~ :~~~~~!1)19 ~~licles, policy 
irnplic~t!C1n~ ~f';~,~~~}.~t1~g ';C!f1i~iributlon and move· 
rnent With ref~~p~e'. l?·; b,(>!h urpa~ and rural 
settings, and the iiU~r~~ti(:jo oJ pQpYl§tlon variables 
and taw. · · -
* Evaluation of on .. going pgpylatic>n education pro-
grams and/or deveiopffient of knowledge-based 
population ed1,1cat1on progr13m, 
* Incentive schemes - infrastructures, opport1.inities; 
Overall QCQi1Q!TII~ ano SQCial devE;llopment programs. 
SEh.EO]ION ORlrrBRIA - . :. ' .· ··, "1 . ., - " " - - ---·---1-
$~1.e~tli))J'I. 'WUI be l'.l'lade by a F)rogram Committee of 
d!stlngUfshed South~~st Ai:Jlan scholars In the social 
sciehce~ and population. ihe fol!ow1ng factors will 
be corn~ldered In evaluating research proposals: 
1. relevance of the proposed research to current 
is~IJes of population in the particular countries of 
Southeast· Asia; 
2. its potential contribution to policy formation, pro-
gram Implementation, and problem solving; 
3. adequacy of research design, Including problem 
definition, method of procedure. proposed mode 
of analysis, and knowledge of literature; 
4. feasibility of the project, including time require-
ment; budget; and availability, iaccesslbility, and 
rellabilltY of da.t~i 
5. Applicant's potential for further development. 
DURATION AND AMOUNT OF AWARDS 
Research awards will be made for a period of up to 
one year. In exceptional ca$eS, requests for limited 
extension may be considered. The amount of an 
award will depend on location, type and size of the 
project, but the maximum should not exceed 
US$1,500; 
QUALIFICATIONS OF APPLICANTS 
The Program IS open to nationals of the following 
countries: Burma, Indonesia, Kampuchea, Laos 
Malaysia, Philippines, Singapore, Thailand and Viet· 
nam; Particular emphasis will be placed on attractlnE 
young sC>ciai scientists in provincial areas. 
A · ncatlons are liWited f-rom the follow1n -- : pp -· - ·- - ~ - - - -- - .. - - . - - 9 
* Graduate students !n thesis programs 
* Faculty members 
* Staff members in appropriate governmental anc 
C>ther organi2:at1ons. 
Full-time commitment is preferable but applicant1 
must at least be able to devote a substantial part o 
their time to the research project. Advisers may bt 
provided, depending on the needs of applicants. 
